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Since the introduction of endovascular tech-
niques, a growing number of patients have been treat-
ed by endovascular implantation of a stentgraft pros-
thesis for infrarenal aortic aneurysm.1 Early results
suggest this less invasive treatment can effectively
exclude abdominal aortic aneurysm (AAA) from cir-
culation, avoiding major abdominal surgery and the
related morbidity and mortality.2 However, the use of
this new technique raises many questions, which cur-
rently can be answered only partially by the available
short follow-ups. Whether and to what extent we can
expect the stent to prompt shrinkage of the aneurysm
or promote further dilatation is still not established.
Different reports examining aneurysm size after
endovascular grafting3,4,5 show that aneurysms shrink
following successful endovascular treatment and
enlarge when there are persistent endoleaks.
Occasionally, aneurysms continue to enlarge although
a perigraft flow is not visible. 4,5 The role of non-
morphological factors such as anticoagulation in the
success or failure of stentgrafts is unknown. The pri-
mary aim of aneurysm treatment is to avoid death
due to rupture, but fundamental questions remain
about the long-term safety and effectiveness of
endovascular treatment to permanently avoid
death.6 This report describes the special features of
surgical technique in dealing with a stented aorta
and highlights the possible causes for aneurysm sac
enlargement and rupture.
CASE REPORT
A 76-year-old man underwent endovascular grafting
in December 1995. The patient’s medical history includ-
ed bilateral gunshot injury of the lung during World War
II, chronic obstructive pulmonary disease, and atrial fib-
rillation. Surgeons treated the patient’s coronary artery
disease and aortic valve stenosis with an aortocoronary
bypass and aortic valve replacement in 1992, consequent-
ly placing the patient on permanent oral anticoagulation
medication. The AAA was known to exist for several
years, but other facilities had turned down the patient for
open surgery because of the great number of coexisting
morbid conditions. The maximum aneurysm diameter
before the procedure was 6.5 cm on computed tomogra-
phy; the aneurysm neck was cylindrical, 15 mm long, and
25 mm wide with a thin adherent thrombus on the left
side (Fig. 1).
The endovascular procedure presented some difficul-
ties. The primary component (aortic body, 26 mm in
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diameter, and right iliac limb) of a Stentor bifurcated sys-
tem (MinTec Co., Freeport, Bahamas) was implanted, but
adjustment of the left limb at the attachment site of the
primary graft could not be achieved. In a second attempt
one day later, the team succeeded in placing the secondary
component in the left iliac artery and connecting it to the
primary graft. The patient was discharged from the hospi-
tal eight days later. A postoperative computed tomography
scan showed a regular position of the stentgraft without
signs of endoleak. Seven months later, in June 1996, a
mitral balloon valvuloplasty became necessary for mitral
valve stenosis. Before the procedure (which was per-
formed successfully), a computed tomography scan of the
abdomen (5 mm cuts without delayed images) was carried
Fig. 1. Preoperative computed tomography scan showing the cephalad neck (A) and the
aneurysm sac (B) of the AAA before endoluminal treatment.
Fig. 2. Computed tomography scan of the same patient seven months after endoluminal
grafting of the AAA. The size of the neck (A) had not changed significantly. Contrast is seen
only in the aorta and inside the graft. The size of the aneurysm sac has increased (B) although
endoleak is not evident.
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out. The study showed an infrarenal AAA enlargement
greater than 7 cm, no evidence of an endoleak (Fig. 2) and
a tortuosity of the aorta below the origin of the renal
arteries (Fig. 3). A pulsatile mass was not present. A com-
puted tomography scan scheduled for follow-up in
December 1996 was not peformed.
Nine months later, a community hospital admitted
the patient with a three-hour history of abdominal and
back pain. On examination, the patient was pale with a
tender abdomen and a palpable pulsatile abdominal
mass. Physicians detected a weak femoral pulse on both
sides. The coagulation profile showed a partial thrombo-
plastin time of 56 seconds, a prothrombin time of 21%
and an international normalized ratio of 3.5. Abdominal
ultrasound showed an AAA enlarged to 8.2 cm in diam-
eter and rupture into the right retroperitoneum. Due to
the patient’s emergency status, they did not perform a
computed tomography examination, but immediately
referred the patient to our department. After performing
standard longitudinal laparotomy, we found a large
retroperitoneal hematoma and 300 ml blood in the
abdomen. Because of the large hematoma and the histo-
ry of stentgraft implantation, we primarily performed
supravisceral aortic cross clamping. After opening the
aneurysm sac, we found a gap filled with fresh thrombi
between the aneurysm neck and the cephalic part of the
stentgraft. We did not detect a gross migration of the
device distally. After transversal division of the stent, we
extracted the proximal portion of the graft. Thereafter,
we positioned the aortic clamp below the origin of the
renal arteries. We initially left the distal bifurcated part of
the graft in position and cross-clamped it to avoid iliac
back bleeding. Before performing the distal anastomosis,
we removed the stentgraft and blocked the common iliac
arteries with balloon catheters. We found the lumbar
arteries and the inferior mesenteric artery occluded.
There was neither visible dislocation nor mechanical
defect of the graft. The secondary component was not
disconnected. Smooth fibrous tissue covered the stent at
the outside and a neointima layer inside. After removing
the thrombi, we implanted a 16/8 mm gelatin coated
bifurcated Dacron graft (Braun Co., Melsungen,
Germany). After the procedure, the patient was trans-
ferred to the intensive care unit and extubated 24 hours
later. On the third postoperative day, he developed bron-
chopneumonia that we successfully treated. The postop-
erative computed tomography scan showed a normal
patency of the prosthesis and no signs of infection. The
patient was discharged two weeks later, and he is doing
well one year after his last operation.
DISCUSSION
Based on short-term results, endovascular
repair of AAA is feasible, reasonably safe and effec-
tive.7-9 However, persistent endoleaks, peripheral
embolization, renal dysfunction and intestinal
infarction have occurred.10-12 Little is known
about the fate of patients after several years.
Literature has reported some cases of rupture of
AAA following endovascular graft placement.1,13,14
The cause of rupture was a persistent perigraft flow
due to proximal or distal leak. In this case, acute
aneurysm rupture occurred 16 months after endo-
graft stenting despite the assumption that the AAA
had been treated successfully.
The cause of rupture was not certain. Computed
tomography studies postoperatively and seven
months after the procedure showed no endoleak and
no migration of the stent. The diameter of the
aneurysm neck did not change significantly. Despite
these findings, a follow-up computed tomography
scan seven months after the procedure found an
increase in the diameter of the aneurysm sac. Usually,
successful endovascular treatment of AAA results in a
slight reduction of the aneurysm diameter after 12
months and a substantial shrinkage after two years.3,
4,5,12,15 Patients with expansion of the aneurysm sac
have persistent perigraft flow.3,4 Fogarty 4 notified an
initial seal after endograft management can convert to
a late leak, and aneurysms can continue to enlarge
even if a leak is not identified. Since computed
tomography scanning in this case was not supple-
mented with delayed images, we cannot exclude slow
flowing channels as a cause of endoleak. Whether or
Fig. 3. Postprocedural computed tomography recon-
struction showing the position of the implanted stentgraft
in a longitudinal view and the tortuosity of the aorta at the
level of the upper limit of the stent.
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not computed tomography scans fail to show a leak-
age as in this case, an increase of aneurysm diameter
should be a warning sign of insufficient exclusion of
the AAA. These findings should suggest an aggressive
approach, including angiography and adequate
aneurysm repair.
Since we did not detect migration or mechanical
defect of the graft and we did not find back bleeding
from the side branches during the operation, other
factors must have played a role in the rupture of the
aneurysm. Preoperative computed tomography scans
showed an aneurysm with a prohibitively short (15
mm) and wide (25 mm) neck with a small adherent
thrombus. Although the stent-graft has technically
been placed in the correct position and the presence
of thrombus in the neck was minimal, the tortuosity
of the proximal aneurysm neck (shown on follow-up
computed tomography scan) may have precluded
adequate graft-to-aorta apposition and induced the
bleeding beside the stent. Results of recent animal
studies16 suggest the thrombus formation after
deployment of a porous stentgraft can transmit the
pressure to the aneurysm wall. These findings may
explain the enlargement of AAA even in cases with-
out evident endoleak.
We initially performed supravisceral cross-clamp-
ing and easily removed the stent after opening the
aneurysm sac with no damage to the aortic or iliac
wall. Afterwards, we clamped the aorta below the ori-
gin of the renal arteries and continued the procedure
as a regular surgical AAA exclusion by graft inclusion
technique. Ultimately, the cause of the rupture is
uncertain, but the question remains whether factors,
such as anticoagulation therapy (Coumadin or
heparin) and “borderline” aneurysm neck, should be
cause for exclusion from this type of therapy. The
personal experience of one of the authors (Thomas
Umscheid, personal communication) shows perigraft
flow disappeared in a patient after discontinuing
chronic anticoagulation.
In conclusion, length, angulation and shape of
the aneurysm neck, the presence of thrombus in the
proximal neck and the migration of the device are
possible factors for graft failure after endovascular
management of AAA. Since we detected no impor-
tant changes in the position of the device, the cause
of enlargement and rupture of AAA remains unclear. 
Patients after endograft AAA repair require close
follow-up. Expansion of the aneurysm sac should
signal failed exclusion, even if a computed tomogra-
phy scan cannot detect an endoleak.
We thank Amy Wirtz Newland and Doris Kloppenborg
for editorial assistance.
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